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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

2. Claims 1,2,8,11,12, and 13 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Brandhorst (3,989,541). 

In regard to claims 1 and 2, Brandhorst discloses photovoltaic 
conversion/semiconductor layer (10) configured to produce an electrical current (col.3; 
lines: 60-63), when receiving photons on a first side of the photovoltaic 
conversion/semiconductor layer (10) in Figure 1 . Brandhorst further discloses a 
thermally conductive layer (14) thermally coupled to a second side of the photovoltaic 
conversion/semiconductor layer (10); and a heat radiating layer (16) (anti-reflective 
coating) coupled to said thermally conductive layer (14) to radiate heat energy from the 
photovoltaic conversion/ semiconductor (20) layer. 

With respect to claims 8,12, and 13, Brandhorst discloses a solar cell assembly 
and a method (col. 1 ; lines: 10-1 5) for controlling a temperature of a solar cell assembly 
used in an outer space environment/spacecraft (col.1; lines: 55-61). Brandhorst further 
discloses photovoltaic conversion/semiconductor layer (10) configured to produce an 
electrical current (col.3; lines: 60-63), when receiving photons on a first side of the 
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photovoltaic conversion/semiconductor layer (10) in Figure 1 , and a second side is 
opposite the first side (Figure 1) to reduce temperature of the solar cell (col.3; lines: 8- 
10). Brandhorst continues to disclose that the solar cell (10) absorbs photons/incident 
solar radiation on the first side of said solar cell assembly (col.2; lines 57-61) and 
converts energy from a first portion of the photons into electrical energy (col.3; lines: BO- 
SS). Also, Brandhorst discloses a reflective coating (14)(col.2; lines: 13-18) on the 
second side of the solar cell (1 0) that radiates excess heat energy away from the solar 
cell assembly (coL3; lines: 19-31). 

With respect to claim 1 1 , Brandhorst discloses that the first layer with an anti- 
reflective coating (16) on the first side of the photoconductive conversion/ 
semiconductor layer (10) is constructed from a silicon compound selected from the 
group consisting of silicon oxides (col.4; lines: 4-5). Brandhurst teaches that the first 
layer (16) is for absorbing and radiating excess solar radiation, thereby reducing the 
temperature of the photovoltaic conversion/ semiconductor layer (col.3; lines: 19-21). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 
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4. Claims 3-5 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brandhorst (3,989,541 ), in view of Takeyama et al. (6,388,187). 

With respect to claims 3,4, and 5, Brandhorst discloses photovoltaic 
conversion/semiconductor layer configured to produce an electrical current (col.3; lines: 
60-63) as in claim 1 , but fails to disclose that the thenmally conductive layer is 
comprised of stainless steel and the black body radiating layer is comprised of 
chromium oxide. 

Takeyama et al. discloses photovoltaic cell (Figure 2A). and further discloses that 
the thermally conductive layer (105) is constructed from a metal or a metal alloy 
comprised of stainless steel (col.6; lines: 37-41). Takeyama et al. also discloses a heat 
radiating layer/carbon black such as a black body coupled to said thermally conductive 
layer/foil (105) to radiate heat energy from said photovoltaic conversion/semiconductor 
(104) layer (col.9; lines: 58-66). Takeyama et al. teaches that radiating black body may 
also include chromium oxide (col.1 1 ; lines: 36-44). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to incorporate stainless steel as the 
metal and chromium oxide as the black body taught in Takeyama et al. to the 
photovoltaic conversion/semiconductor layer of Brandhorst, in order to have the black 
body absorb the heat while the metallic reflective layer radiates the heat away from the 
photovoltaic conversion/semiconductor layer. 

With respect to claim 10, Brandhorst discloses photovoltaic 
conversion/semiconductor layer (10) configured to produce an electrical current (col.3; 
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lines: 60-63) as in claim 8 above, but fails to disclose a first layer thickness greater than 
10 ^m. 

Takeyama et al. discloses a photovoltaic conversion/semiconductor layer (104), 
and further discloses a first thickness (102) of 150 ^m for supporting the entire 
photovoltaic element. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to employ the first layer thickness greater than 10 ^m taught in 
Takeyama et al. to the photovoltaic conversion/semiconductor layer of Brandhorst, in 
order to support the entire photovoltaic element. 

5. Claims 6, 7,14, and 1 5 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brandhorst (3,989,541) in view of Kubota et al. (5,807,440). 

In regard to claims 6,7,14 and 15, Brandhorst discloses photovoltaic 
conversion/semiconductor layer (20) configured to produce an electrical current (col.3; 
lines: 60-63) as in claims 1 and 12 above, but fails to disclose a temperature wherein 
the photovoltaic conversion layer is maintained. 

Kubota et al. discloses a photovoltaic conversion layer (Figure 1) and further 
discloses that the temperature of the photovoltaic conversion layer is maintained below 
1 10°C by radiating heat (col.6, lines: 10-14), to avoid damaging the heat sensitive 
bonding agent (col.7; lines: 50-54). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to maintain the temperature below 1 1 0°C taught in 
Kubota et al. to the photovoltaic conversion layer of Brandhorst, in order to avoid 
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damaging tlie heat sensitive bonding agent in the photovoltaic 
conversion/semiconductor layer. 

6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brandhorst (3,989.541) in view of Chang et al. (5,405,680). 

With respect to claim 9, Brandhorst discloses solar cell (10) assembly in Figure 1 
has a first side/with anti-reflective coating (16), which transmits a portion of radiation 
(absorbs the heat) (col.3; lines: 59-61 ) in claim 8 above, but faiis to disclose the first 
side with an emissivity level greater than or equal to 0.8. 

Chang et al. discloses black body/ anti-reflective coating (16) for temperature 
reduction comprising a selective emissivity material with a high emissivity level 
substantially equal to one for radiation in the 8-13 )im wavelength region (col.1 1 ; line 
24-25). Chang et al. teaches that the material is matched to the emissivity level that is 
responsive to that wavelength region (col. 11; lines: 26-31). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to set the emissivity level of 
the anti-reflective coating greater than 0.8 taught in Chang et al. to the first side/coating 
of the photovoltaic conversion/semiconductor layer of Brandhorst, in order to match the 
wavelength region of the incident radiation. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asha Hall whose telephone number is 571-272-9812. 
The examiner can normally be reached on Monday-Friday 7:30-5:00PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Meckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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